REMARKS 

Claim Rejections - 35 U.S.C § 132 

The Examiner states the Amendment filed July 15, 2003 is rejected to under 35 U.S.C. § 
132 because it introduces new matter into the disclosure. 35 U.S.C. § 132 states that no 
amendment shall introduce new matter into the disclosure of the invention. The added material 
which is not supported by the original disclosure is as follows: The applicant has amended 
claims 19-31 and 36-38 to recite "activating a hyperacute rejection in the subject in the absence 
of gene transfer", or "inhibiting the growth of the tumor in the subject in the absence of gene 
transfer," or "attacking said tumor in the absence of gene transfer". The specification does not 
support the phrase "in the absence of gene transfer" (PTO Paper No. 14 at pp. 2-3). 

Applicants have amended the claims by deleting the recitations "activating a hyperacute 
rejection in the subject in the absence of gene transfer", or "inhibiting the growth of the tumor in 
the subject in the absence of gene transfer," or "attacking said tumor in the absence of gene 
transfer". Additionally, independent claims 19 and 26 have been amended to read on a method 
of treating a tumor by administering to a human subject xenogeneic cells that cause a hyperacute 
rejection (see amended claims 19 and 26). Such claims are based upon the discovery by 
Applicants that delivery of xenogeneic cells to a tumor results in inhibition of tumor growth, and 
that such a result occurs independently of any gene therapy effects. This idea does not constitute 
new matter and is described in the specification as filed. Applicants respectfully direct the 
Examiner's attention to page 18, lines 28-33 to page 19, lines 1-13, wherein Applicants disclose 
that any xenogeneic cells that will activate the hyperacute rejection will be effective in the 
invention. 
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Claim 33 contain by virtue of its dependency, all the limitations of amended claim 32. 
Although not acceding to the Examiner's rejection, claim 34 has been canceled. Applicants 
respectfully request this rejection be withdrawn. 
Claim Rejections - 35 U.S.C. § 102 

Claims 19-39 stand rejection under 35 U.S.C. § 102(a) over Klatzmann et al. 

Applicants respectfully traverse this rejection. Applicants are herein submitting for 
consideration by the Examiner the declaration of Dr. Charles J. Link under 37 C.F.R. 1.131, to 
overcome Klatzmann et al. Human Gene Therapy 9:2585-2594 (November 20, 1998). 

Furthermore, Applicants have amended claims 19 and 26 to read on a method of treating 
a tumor by administering to a human subject xenogeneic cells that cause a hyperacute rejection 
(see amended independent claims 19 and 26). Such claims are based upon the discovery by 
Applicants that delivery of xenogeneic cells to a tumor results in inhibition of the tumor, and that 
such a result occurs independently of any gene therapy effects. This method is supported by the 
specification. In contrast, Klatzmann describes a method of injecting murine viral producer cells 
in the vicinity of a tumor in a human subject, to mediate gene transfer of HS V-TK, followed by 
ganciclovir administration. Applicants invention is different from Klatzmann because the 
invention described by Applicants does not require gene transfer, does not require or involve 
treatment with a prodrug and is not limited to vector producer cells as these cells can be 
xenogeneic cells of any origin except old world monkeys or humans. 

Applicants would like to respectfully submit to the Examiner, in view of the amendments 
made to the claims, that as long as the specification discloses at least one method for making and 
using the claimed invention and have a reasonable correlation to the entire scope of the claims, 
then enablement is satisfied. Failure to disclose other methods by which the claimed invention 
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may be made does not render a claim invalid under 35 U.S.C. § 1 12. Applicants respectfully 
submit the enablement requirement is satisfied because the specification discloses at least one 
method of treating tumors by the administration of xenogeneic cells that is commensurate in 
scope with the amended claims; therefore, the specification is not required to show it by any 
other means. 
Conclusion 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a 
response in the above identified application for 1 month from December 25, 2003 to January 25, 



Applicant is a small entity under 37 CFR 1.9 and 1.27. A small entity statement under 37 
CFR 1.27 has already been filed in this application. 

Please charge Deposit Account No. 26-0084 in the amount of $ 55.00 to cover the cost of 
the extension. Any deficiency or overpayment should be charged or credited to Deposit Account 



2004. 



26-0084. 



Reconsideration and allowance is respectfully requested. 




McKEE, VOORHEES & SEASE, P.L.C. 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 



Phone No: (515)288-3667 
Fax No: (515)288-1338 
CUSTOMER NO: 22885 



Attorneys of Record 



- pw - 
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Support for the idea that a tumor response can be obtained by injecting xenogeneic cells 
in or near the tumor site in the absence of gene transfer can be found in the specification as filed. 
On page 17, line 10, Applicants state: "in animal models, this approach is often not successful 
even when 50% of the cells are pre-transduced with HSV-TK for a variety of tumor xenografts" 
...."a 50% transduction frequency was required to cure 50% of animals"... "therefore high level of 
gene transfer is required in these model systems." Also, on page 18, line 19 Applicants state: 
"Quantitative PCR analysis demonstrated less than 1% gene transfer into intraperitoneal tumor 
biopsies prior to GCV administration"; and on page 18, line 16 says: "the patient with the mixed 
response demonstrated significant resolution of malignant ascites prior to GCV infusion". The 
conclusion drawn from these observations is that a favorable tumor response was observed in a 
patient prior to GCV administration, even in the presence of very low (non-therapeutically 
effective) gene transfer (~ 1%). Thus, the favorable tumor response observed for that patient 
cannot be attributed to gene transfer of HSV-TK because a high level of gene transfer (~ 50%) is 
required to actually observe an antitumor response mediated by gene transfer of HSV-TK. This 
conclusion is written in page 18, line 28, which states: "Since it is believed that the gene transfer 
was not necessary to the antitumor reaction, it is believed that any xenogeneic cells which will 
activate the hyperacute rejection will be effective in the invention." Applicants respectfully 
request this rejection be withdrawn. 
Claim Rejections - 35 U.S.C. § 112, First Paragraph 

Claims 19-31 and 36-38 are newly rejected under 35 U.S.C. § 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventors, at the time the application 
was filed, had possession of the claimed invention. The Examiner states: 
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Applicants' new claims 19-31 and 36-38 introduce new matter into the 
disclosure of the specification by reciting methods "in the absence of gene 
transfer" which are not supported by the specification, see also above 
under 35 U.S.C. § 132. 

Id. at 3-4. 

Independent claims 19 and 26 have been amended to read on a method of treating a tumor 
by administering to a human subject xenogeneic cells that cause a hyperacute rejection (see 
amended claims 19 and 26). Applicants respectfully submit amending the claim to read on "a 
method of treating a tumor" more clearly defines the invention. This recitation is believed to not 
introduce new matter or change the direction or scope of the claims because it is supported by the 
specification as filed and has previously been examined. 

Further, Applicants respectfully submit the amendments made to claims 19 and 26 are 
based upon the discovery by Applicants that delivery of xenogeneic cells to a tumor results in 
inhibition of the tumor, and that such a result occurs independently of any gene therapy effects. 
This is supported in the Application as filed. Applicants respectfully direct the Examiner's 
attention to page 18, lines 28-33 to page 19, lines 1-13, wherein Applicants disclose that any 
xenogeneic cells that will activate the hyperacute rejection will be effective in the invention. 
Support for a tumor response can be obtained by injecting xenogeneic cell lines in or near the 
tumor site in the absence of gene transfer can be found in the specification. On page 17, line 10 
Applicants state: "in animal models, this approach is often not successful even when 50% of the 
cells are pre-transduced with HSV-TK for a variety of tumor xenografts" ...."a 50% transduction 
frequency was required to cure 50% of animals "..."therefore high level of gene transfer is 
required in these model systems." Also, on page 18, line 19 says: "Quantitative PCR analysis 
demonstrated less than 1% gene transfer into intraperitoneal tumor biopsies prior to GCV 
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administration"; and on page 18, line 16 Applicants state: "the patient with the mixed response 
demonstrated significant resolution of malignant ascites prior to GCV infusion". The conclusion 
drawn from these observations is that a favorable tumor response was observed in a patient prior 
to GCV administration, even in the presence of very low (non-therapeutically effective) gene 
transfer (~ 1%). Thus, the favorable tumor response observed for that patient cannot be 
attributed to gene transfer of HS V-TK because high level of gene transfer (~ 50%) is required to 
actually observe an antitumor response mediated by gene transfer of HS V-TK. See page 18, line 
28, which states: "Since it is believed that the gene transfer was not necessary to the antitumor 
reaction, it is believed that any xenogeneic cells which will activate the hyperacute rejection will 
be effective in the invention." 

One of ordinary skill in the art would be able to determine which cells other than murine 
cells will be safe and effective. There are many commercial and academic sources of cell lines 
available. Additionally, one of skill would be able to develop cell lines to use in the present 
invention; such methods are generally known in the art. The Examples show that the xenogeneic 
cells were infused into the peritoneal cavity in the vicinity of the tumor using a catheter, but one 
of skill would be able to determine other methods of presenting xenogeneic cells to the body in 
order to induce the hyperacute rejection and bystander effect. (See spec pp. 18-19). 
Furthermore, the dosage levels of xenogeneic cells that have been used are shown in the 
Examples. Applicants respectfully submit that one of skill would be able to determine a dose 
level appropriate for the tumor and the patient which is both safe and effective. The remaining 
claims depend on independent claims 19 and 26; therefore, they contain by virtue of their 
dependency all the limitations of now patentably distinct independent claims 19 and 26. 
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Claim Rejections - 35 U.S.C. § 112, Second Paragraph 

Claims 19-34 and 36-38 are newly rejected under 35 U.S.C. § 112, second paragraph, as 

being indefinite. The Examiner states: 

Amended or new claims 19-31 and 36-38 recite "in the absence of gene transfer." The 
specification does not provide support for this limitation or provide a definition of "gene 
transfer." Therefore, in the absence of any recitation or description of methods "in the 
absence of gene transfer", or any definition of "in the absence of gene transfer", the metes 
and bounds of the claims cannot be determined. 

Id. at pp. 4-5. 

Claims 19-34 and 36-38 have been amended by deleting the recitation "in the absence of 
gene transfer", thereby alleviating this rejection. Applicants have amended the claims to read on 
a method of treating a tumor by administering to a human subject cells that cause a hyperacute 
rejection. Such claims are based upon the discovery by Applicants that delivery of xenogeneic 
cells to a tumor results in inhibition of the tumor, and that such a result occurs independent of 
any gene therapy effects. 

Next the Examiner states: 

Amended claims 32-34 lack antecedent basis for the limitation, "delivery 
to the tumor of the murine cell line. 

Id. at p. 5. 

Claim 32 has been amended by deleting the recitation "administering one or more 
chemotherapeutic agents to the subject following delivery to the tumor of the murine cell line", 
thereby rendering this rejection moot. Furthermore, claim 32 has been amended by deleting the 
recitation "prior to transduction of a HSVtk gene", thereby alleviating this rejection. 
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SERIAL NO 

FILED 
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METHODS FOR TUMOR TREATMENT USING INFUSION OF 
XENOGENEIC CELLS TO INDUCE HYPERACUTE REJECTION 
AND INNOCENT 



Grp./A.U. 
Examiner 
Conf. No. 
Docket No 



1632 

WEHBE, Anne Marie Sabrina 
8671 

P04091US1 



DECLARATION OF PRIOR INVENTION IN THE UNITED STATES OR IN A NAFTA 
OR WTO MEMBER COUNTRY TO OVERCOME CITED PATENT OR 

PUBLICATION 

(37 CFR 1.131) 

Commissioner for Patents 
P.O. Box 1450 
Mail Stop AF 

Alexandria, VA 22313-1450 



1 . This declaration is to establish conception of the invention in this application in 
the United States, at a time prior to November 20, 1998, that is the publication 
date of the prior art publication, Klatzmann et al. Human Gene Therapy 9:2585- 
2595, that has been cited by the Examiner in the office action of September 25, 



PURPOSE OF DECLARATION 



2003. 



The person making this declaration is an inventor on the above-identified 



application. 



B. FACTS AND DOCUMENTARY EVIDENCE 

To establish conception of the invention of this application, the following attached 
documents are submitted as evidence: 

Exhibit A: A letter that evidenced the submission of a clinical protocol sent 
for recombinant advisory committee (RAC) review in 1995. (1 
page). 

Exhibit B: A scientific abstract present in the clinical protocol sent for RAC 
review in 1995 that states "HSV-TK/GCV System induces a 
bystander effect and an anti-tumor immuno response", thereby 
recognizing the importance of collateral anti tumor bystander effect 
mediated by an anti tumor response (1 page). 

Exhibit C: A copy of a letter from Dr. Charles Link to Nelson Wivel, Director 
of RAC, in 1995 that states the effect of peritoneal fluid on the 
viability of vector producing cells (VPCs) and recognizing that 
"some toxicity of VPCs will occur on exposure to peritoneal fluid." 
(5 pages). 

Exhibit D: A letter in 1995 from Dr. Charles Link to Dr. Una Ryan, CSO of T- 
Cells Sciences, and which Dr. Link mentions that "xenogeneic 
murine vector producer cells are destroyed by human complement 
mediated lysis against the alpha (1, 3)-galactosyl epitope that is 
absent from cells old world primates in humans", which introduces 
the concept that xenogeneic cells of any origin except from old 
world primates will suffer this hyper acute rejection mediated by 



human complement. At that time it was hoped that xenograph 
rejection was not going to completely affect viability of xenogeneic 
cells and that due to the absence of blood in the peritoneal cavity, 
was not going to be strong enough to completely destroy the VPCs 
allowing them to survive long enough to mediate gene transfer to 
tumor cells located in the peritoneal cavity. Also in this letter, Dr. 
Link anticipates that "this strategy would also be attempted for 
intrahepatic liver tumors. However, since intrahepatic lesions are 
in contact directly with blood, it was anticipated that compliment 
mediated destruction of xenogeneic cells would occur more readily 
under these conditions" and that "this might not allow time for 
effective gene transfer into tumor cells" thereby anticipating that 
the method might be carried out in the absence of significant gene 
transfer (1 page). 

From these documents, all of which were created and in existence prior to 
November 20, 1998, it can be seen that the invention in this application was 
conceived at least by the date of November 20, 1998, which is a date earlier than 
the publication date of the cited reference. Dates on the documents have been 
redacted. 

Specifically, documents of Exhibits A-D show the following concepts from the 
claims of the application: 

(a) Collateral anti-tumor bystander effect mediated by an anti-tumor 
immune response (see Exhibit B). 



(b) The recognition of the role of hyperacute rejection mediated by 
alpha (l,3)-galactosyl epitope present in murine viral producer 
cells and by human serum as one of the mechanisms responsible 
for triggering local inflammation and possibly mediating an anti 
tumor response (see Exhibit D). 

(c) Xenogeneic murine vector producer cells are destroyed by human 
compliment mediated lysis against the alpha (l,3)-galactosyl 
epitope that is absent from cells from old world primates and 
humans; xenogeneic cells of any origin except from old world 
primates would suffer this hype acute rejection mediated by human 
complement (see Exhibit D). 

C. DILIGENCE 

6. From the time of conception, to a time just prior to the date of the reference, 
Applicant's diligently moved towards a reduction to practice of the filing of the 
application identified in the caption of this declaration. 

7. Exhibits E-H occurred at a time subsequent to the documents of Exhibits A-D up 
to June of 1999, the filing of the above-identified application. 

8. In 1995 and 1996 development and testing of the murine vector producer cells 
occurred in the laboratory. 

9. Exhibit E (9 pages) shows the start of production of clinical grade materials in 
1997 (see Exhibit E: copy for lab notebooks recording the harvest and product lot 
number). Dates on the documents have been redacted. 



10. In August of 1997, treatment of patients started, extending until May of 1999. 
Exhibit F (24 pages) are copies of data reflecting testing performed to evaluate 
gene transfer of HSZ-TK into patient tumor biopsies or blood cells in the presence 
of replication competent retrovirus and some patients, Table 1, reproduced below, 
shows treatment of patients from a time starting in August of 1997 to May of 
1995: 



Table 1 

Patient 

# 


Response 


Treatment 
Date 


Death Date 


1 


Partial 




05/16/00 


2 


Mixed 




01/12/00 


3 


Progressive 




12/15/98 


4 


Progressive 




05/20/98 


5 


Progressive 




08/09/98 


6 


Minimal 




01/12/99 


7 


Progressive 




01/14/01 


8 


Complete 




10/27/02 


9 


Progressive 




01/19/99 


10 


Progressive 




06/16/00 


11 


Stable 




Alive 



1 1 . Exhibit G (3 pages) shows that analysis of results obtained on the study led to the 
observation that VPCs were not recovered from patients seven days after 
administration suggesting rapid clearance of theses cells after injection in the 
intraperitoneal cavity. Tumors biopsied on day 14 prior to the administration of 
GCV showed presence of HSV-TK gene, though at very low levels, 
approximately 1 percent. Of note, one patient demonstrated a significant 
resolution of malignant ascites prior to infusion of GCV, implying a role for 
xenotransplant rejection in the observed anti tumor response. To confirm the 
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rejection of murine VPCs could have been mediated by anti bodies to the murine 
alpha (l,3)-galactosyl epitope, anti-alpha GAL antibodies were measured before 
and after the xenotransplant. 

12. Exhibit H (2 pages) shows an abstract to a scientific meeting (gene therapy of 

t 

cancer VDT) made public in November of 1998, showing results of the above 
analysis, which showed a 4-16-fold increase in antibody tiders indicating that the 
process of xenotransplant rejection of murine VPCs induced immune destruction 
of human cancer. 

E. DECLARATION 

13. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under §1001 of title 18 of the United States code, and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

F. SIGNATURE(S) 

Inventor(s) 

Full Name of First Inventor: Charles J. Link, Jr., M.D. 



Inventor's Signature: 



Date: 
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Human gene therapy 
Research institute 

AN IOWA HEALTH SYSTEM AFFILIATE 



1415 Woodland Ave. 

Nelson A Wh/el, M.D. ■ ^^^KEES 
Director, Office of Recombinant DNA Activities (RAC) Fax su-zw-btw 

Office of Science Policy and Legislation 1 (~% f\ r~ 

National Institutes of Health lrSll*S 
Bldg 31 Rm 4B11 M *~*UKJ 

Bethesda, md 20892-0031 Link-Moorman Protocol 

Dear Dr. Wivel, 

*u P,e ?? e find enc,osed our P ro tocol entitled "A Phase I Trial of In Vivo Gene Theraov 
with the Herpes Simplex Thymidine Kinase/Ganciclovir System for the Treatment of 

ESTSl 0 ! ? Va , rlan CanC6r " Which has been P re P ared in accordance JK the 

NIH points to consider for human gene transfer protocols." Also are included three discs 
with the complete sequence of the LTKOSN.2 retrovirus which we propose to use in this 

We would like this proposal to be considered at the i RAC meeting Thank 

youfor your time and effort reviewing this protocol. Please contact me if you require anything 

Yours sincerely, . 




Charles J. Link Jr., M.D. 

Chief, Laboratory of Molecular Oncology 

Associate Director 




6S" 



L ^WSBC^ABSTBAQI Sc/entif/Jc Abst 

SfSrSSiS^'^'^^sr ,ransfer °* *° Hon,. 

Adult women r>ia u^r^ lapsed ovanan cancer. 

ffi5".-S? * * evaded 

Protocol. Afi^S,^^^ receive one Tc^mL^pv S? 5m »" 
every 4 weeks for the firSfi Ll? 9 Course of G °V. the patient *5' S < dose halation 

m principle to RAC awrowpH ♦ *^ en at 2 to 6 i^^™i?£. oa fo,,ow ed at least 
children. This protocoMs nnlr ^'u 000 ' 8 for tn * treatment ofTrp n I*' 8 protoco! fe stated 
escalation schema ' " n0Ve ' " the Slte of ^A^S^^^ in adu,ts 

w rne Hbtk VPC and the dose 




Link/Moorman Protocol 
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Gene Therapy Research Institute 

Us 



mm human gene therapy 
S a Research institute 



IB AN IOWA HEALTH SYSTEM AFFILIATE' 



1415 Woodland Ave. 
Pes Moines, Iowa 50309 r 9976 
515-241-8787 
Fax 515-241-8788 



Nelson A. Wivel, M.D. 
Director , 

Office of Recombinant DNA Activities (RAC) 

Office of . Science Pbiicy and Legislation 

National Institutes of Health 

6006 Executive Boulevard, MSC 7052 : 

Bethesda, MD. 20892-7052 . ..... 

Dear Dr.Vvlvel, . 

Enclosed are the responses to the RAC comments on pur protocol "A Phase I Trial of 
In Vivo Gene Therapy with the Herpes Simplex Thymidine Kinase/Ganciclovir System for the 
Treatment of Refractory or Recurrent Ovarian Cancer." We have included the minor changes 
made in the protocol design. These changes are the result of a meeting on 
that we conducted with Dr. Parkman, Dr. Straus, and Dr. DeLeon. We have.also included the 
revised consent. form as requested by Dr. Zallen. " 

I certainly, understand that the comments from Dr. Rother should be addressed, and 
we do hot consider this request to-be "double jeopardy": in the review process. We have 
addressed the comments by Dr. Rother. as requested by Dr. Straus, Dr: GloriOso, and 
yourself. We elected to perform the experiments suggested by Dr. Rother and include the 
results of those studies. We wish to again thank the reviewers for their time and helpful 
comments.. Please contact me If there are additional concerns or comments at (515) 241- 



8787. 



Sincerely, 





Charles J. Link Jr., M.D. 



Associate Director. 



Chief, Laboratory of Molecular Oncology 



1. RAC Comment Change the study design to incorporate earlier peritonoscopies to access 
gene transduction before the administration of ganciclovir. Patients will have an initial 
peritonoscopy to determine study eligibility (protocol section 5.16). All patients will have a 
repeat peritonoscopy to evaluate for tumor transduction (day 14) or response to treatment 
(day 35) and to evaluate for persistence of vector in. the abdominal cavity (protocol . section 
4.19). At least two patients from each of the first two dose levels will undergo peritonoscopy 
on day. 14 to document tumor celi transduction. Select patients may be asked to undergo 
additional peritonoscopies if they cannot be followed with CT scan, to evaluate response. 
The. inconsistencies in the protocol with regard to peritoneal washings have, been clarified. 
Peritoneal washings will be performed on the day of screening peritonoscopy, and on 
protocol days 3, 7, 14, and on day 35. We revised Protocol section 5.24 to "Additional 
instillation of 1-2 liters of plasmalyte and withdrawal of 20 to 100 ml samples of fluid will be 
done on days 3; 7, 14, and 35-afterthe initial instillation' of VPC to determine how long the 
injected ceils- remain viable in the patient." The : catheter will be removed oft day 35. The 
samples obtained by washings will be evaluated by light microscopy and cultured for 
persistent VPC, to . isofate arid evaluate for the presence of inflammatory cells, and. to study 
tumor cells for LTKOSN.2 gene transfer. 

2. Response to comment by Dr. Zallen. Dr. Zallen stated that the consent form should be 
modified to state that the treatment is unlikely to be beneficial arid to include a discussion of 
the dose escalation. The revised consent form is attached with all changes in bold type. 

3. Response to points discussed in the letter from Dr. Rother of Alexion Pharmaceuticals. Dr. 
•Pother's letter discusses the effect of. serum inactiyatioh on'VPG and retroviruses. We, as well 
as others, have been well aware of these effects on retroviruses for some time. Dr. Rother 
and his colleagues at Alexion pharmaceuticals have found some interesting inforrriation that 
a significant pail of this rejection is related to an epitope, a-galactosyl, which is found on the 
cells of most mammalian species including Mus musculus, but not on the cells of old world 
primates, apes, or humans. This glycosylation difference has been tightly linked to 
hyperacute rejection induced by serum complement activated by a galactosyl antibodies. 
Interestingly this epitope has been reported to be present on aged human erythrocytes [1]. 
This- has been noted despite the presence of two frameshift mutations in the human 
homologue of the cc(1 ,3) galactosyl transferase gene [2]. Another group noted that range of 
agal specificity varies with blood group since persons with type B or AB blood express the 
gala1-3(Fuca1-2)Gaip-4GlcNAc-R which is self antigen for these individuals [3]. The model 
of hyperacute rejection that prevents xenograft survival is typically a vascularized xenograft 
directly exposed to blood serum [4, 5]. These models are significantly different than the 
implantation of VPC into the peritoneal cavity where no direct exposure of the xenogeneic 
cells to serum typically would occur. Dr. Rother accurately notes that the available data in old 
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world primates with NIH3T3 based VPC injected into the brain showed an apparent 
resistance to hyperacute rejection. Two plausible explanations for the observation were 
' suggested by Dr. Rother, reduced levels of complement and/or reduced levels of 
a(l,3)galactosyl antibodies in the CNS. 

We elected to conduct. a series of in vitro experiments to test the effect of peritoneal 
fluid on vector producer cells (VPC), In the first experiment, peritoneal fluid from a woman 
with ovarian carcinoma was incubated with LTKOSN.2 VPC for 24 to 67 hrs at various 
concentrations. In all cases, 1 x 10 6 cells were suspended in the appropriate concentration of 
peritoneal fluid mixed, with RPMI with 1.0% fetal calf serum (RIO) and then seeded info 25 
cm 2 flasks (in duplicate). Cells were counted from one flask after 24 hrs and another flask 
after 67 hrs of exposure to various peritoneal fluid concentrations. Cells harvested after 67 
hours of exposure from the 50% and 90% groups. were then.titered and found. to have titers of 
9.8 x;10 5 cfu/ml and 9.9 x 10 5 cfu/ml respectively.. These titers are equivalent -to freshly . 
cultured i^TKOSM^ VPC. Interestingly* in concentrations of 75% or. less, peritoneal fluid,. 
LTKOSN.2 VPC were able to proliferate. The plating efficiency of the cells in 100% 'peritoneal 
fluid was low. . 

Table 1. Cells, remaining after exposure to various concentrations of peritori al 
fluid mixed with R10 medfa. 



Percent Peritoneal Fluid 


Cell Number 24 hrs after 


Cell Number 67 hrs. after 


(mixed with R10) 


Plating in Peritoneal Fluid 


Plating in Peritoneal Fluid 


10% 


2.2x10 6 


4.5 x 106 


25% 


1.9 x 10^ 


4.3 x 10 6 


50%. 


1.5 x 10 6 


13x10^ 


75% 


^ 9.0 x 105. 


1.2x106 . 


90% 


6.9 x 105 


. 1.1 x10 6 


100% 


7.5 x 104 


3x 10 4 



In the second experiment, we tested additional peritoneal fluid samples. Sample #1 
was. from a patient with a benign ovarian cyst and sample #2 was. from a patient with 
adenocarcinoma of the colon. We resuspended the cells in peritoneal fluid to resemble the in 
vivo human situation. LTKOSN.2 VPC {2X10 6 cells) were resuspended in 1 ml of 100%, 
90%, or 50% peritoneal fluid diluted with R10, seeded into 6 well plates, and incubated for 5 
hrs at 37°C. All unattached ceils were transferred into a new 6-weN plate and these 
unattached cells were counted by trypan blue dye exclusion. 
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Peritoneal fluid 
sample 


Number of Unattached cells after 5 hrs of Treatment 
with Peritoneal Fluid (out of 2 x-10 6 cells) 




100% 
Peritoneal Fluid 


90% 
Peritoneal Fluid 


1 Ow /O 

Peritoneal FlnM 

■ nwi iwwii | ILJIU 


#1 


1.5 x106 cells 


1.2 x106 cells 


0 65 x1f)6 rpiic 




25% plating eff. 


40% plating eff. 


68% plating eff. 




0% viable 


0% viable 


50% viable 


. ••• ' .• • • 








#2' 


1.7 x10 6 cells^i; 


1.0 x106 cells 


0.3x166 cells 




. 15% plating efF. 


'^ 50% plating eff. 


85% platina eff. 




0% viable l 


80% viable 


65% viable 



of cells that did not attach by trypan blue exclusion aV a measure of toxicity induced by the 
peritoneal fluid. These are expressed in table' 2 as percent viable cells. Interestingly, we 
plated cells from samples showing no- viability by trypan blue exclusion and they still grew 
colonies of viable VPC. Cells that were able to attach and survive the exposure were 
considered viable, and were next tested to see if they remained active. 

We then determined the vector titer of the remaining (attached) cells on the plates after, 
exposure to peritoneal fluid. The plates exposed to peritoneal fluid samples (100%, 90%, and 
50%) had the peritoneal fluid removed and 2 mis of R10 were added to eaqh well. After 48 
-hrs of incubation ail wells were confluent. Media was replaced with fresh R 10., After 24 hrs of. , 
incubation, a standard. titration. assay was performed. IGROV ovarian cancer.cells were.: 
incubated with supemates from each well of the 6-well plate for 24 hrs, and then the medium ~ 
was replaced with .RIO containing 1 mg/ml of G418 and incubated for 7 days at 37°C, 5^: ' 
CO2. Titration plates were washed- with HBSS and stained with methylene blue and the 
colonies were counted. The results are shown in table 3. 





Percent Peritoneal Fluid in Well: 
cfu/ml after exposure to peritoneal fluid 


. . Peritoneal fluid 
(Percent mixed 
with R 10) 


100% 


90% 


50% 


None 
.(control) 


Sample #1 


6.0 x 105 
cfu/ml 


6.0 x 105 
cfu/ml 


7.3 x 105 
cfu/ml 


8.9x105 
cfu/ml 


Sample #2 


4.2 x 10 5 
cfu/ml 


5.2 x 105 
cfu/ml 


4.7x10$ 
cfu/ml 


5.5 x 1Q5 
cfu/ml 



V,- 



These results demonstrate that .despite exposure to 
maintained their titer; on- the same order of magnitude as th 6nt0r) s 

peritoneal fluid. :.- Sq % ! 

' . • Overall these, results indicate that some toxicity 6f Vp ' % th ^sai^ 'lH 
peritorieal.fluid. In our protocol the VPC will.be suspended i n ° >i|| * " ot \ s stiijtt 
greatly dilute these effects compared to the undiluted perfton * ''^s^li ' **ed toS 
compared these results to . toxicity Induced by human sem^* 1 %iq Qf ^ ° n ©Xp . 'Ip 
causes a substantial destruction of VPC in culture. This find^^uN to **' 

remits, reported by Dr. Rother. Pentonealsample #1 induced ^ k * b °^ \Ki will 
induced by hUman.serMJT!. , . ''' " ito 

fn conclusion,- the work cited by Dr. Rother. deals, with h •' ' = Serum 
serum against xenogeneic cells . and tissues. Our results / P Sc^ t Action \k the 
substantially less?: with peritonea) fluid. The.key.un^|^ctor U99 ^ s t J* . \that 
are. able to ..survive . long, enougrMd induce - a S&aljiy. sig yV,,, ^ \\ i ncJ 
transduction , by LTKOSN.2, in-yivo. Our clinical prof bcol ! slw'^^ Sf^ 6s © eff^ ed by 
answer: this question. We: have added the following exci^* ^ r ° X not t|N are 
criteria, ."Patients, estimated to have greater than 2 iiters of.a SC i t l0 ^^ ftVi* ^. tg\ y PC 
of. intraperitoneal infusion are^nqt eligibj^ ' ' ; • . • . - ■ ,' ®s of * ■ ^ -° 9btai n \ r ce(| . 

4, One further motimcatiori we Wish tomake is to eliminate th ■• ° ltes a t fusion 

escalation schema: After discussing our dose escalation strafc * time 

the lowest dose planned "could be dropped. We would ask <V 
escalation : atlXlO& cel(s/kg. ' ' ■'. - p6rr nk \ f ^m tl " ' 

-r- : • - - : . ,. : NXw e %, oss 

5 Response to comment by. Dr. Wivel. Your letter of March { Start th. *l that 

ovarian cancer lesions cari' sometimes, consist of tumor cells r/* l9 &$ • dQS ® 
have demonstrated that fibroblasts in vitro can actually prbvide 1 ^^ i ' % 
ovarian cancer cells. This implies.that the transduction of flb^'^O 'C^'V rt^ " 
nodule might actually be of benefit and contribute to. the antiturn° b, ^s 0° ho ^bi\ that 
gene therapy. ***tj\?^ A. We 

.... . . ^h^^ot^ctfor 

Galili, U., et aL, Man, Apes, and Old World Monkeys Diff Qr ^Pe 0 f tumor 

Expression of ct-Galactosyl Epitopes on Nucleated Cells j fro/>7 o ^icide 
17755-17762. ' . " ° f &! 0 | V • 

Larsen r R.D., et aL, Frameshift and Nonsense Mutations i n ^^ 9rrimQ k 
Homologous to a Murine UDP-Gal:fi-D-Gal(1 ,4)-D-GlcNac * />< *^ 198S - the 

cDNA. JL of Biol. Chem., 1990. 265: p. 7055-7061. °^ 7 '3J«q . ^8: p. 

Galili, U., E volution and pathophysiology of the human natural ° m/c s o 

antibody. Springer Semiri, Immunopathol., 1993. 15: p. ASS-^^g^, QSyltra h^ence 

5 ' §rase 




HUMAN GENE THERAPY 
RESEARCH INSTITUTE 

AN IOWA HEALTH SYSTEM AFFILIATE 



1415 Woodland Ave. 
Des Moines, Iowa 50309-9976 
515-241-8787 
Fax 515-241-8788 

Una S. Ryan, Ph.D. 

Vice President of Research and 

Chief Scientific Officer 

T-Cell Sciences 

115 Fourth Ave 

Needham, MA 02194 

(617) 621-1400 

(617) 433-31 91 FAX 

Dear Dr. Ryan, 



Thank you for your time today on the phone. As you suggested, I have included a brief 
experimental schema for an in vitro experiment to determine if sCR1 can block the 
complement mediated lysis of xenogeneic murine vector producer cells (based on 
NIH3T3 fibroblasts). Xenogeneic murine vector producer cells are destroyed by 
human complement mediated lysis against the a1,3-galactosyl epitope that is absent 
on cells from old world primates and humans. 

I also will send to you our RAC approved protocol for the treatment of refractory or 
recurrent intraperitoneal ovarian carcinoma. In the peritoneal cavity, we feel the vector 
producer cells have a chance of surviving long enough to permit gene transfer This 
general strategy would also be attempted for intrahepatic liver tumors. However, since 
intrahepatic lesions are in contact directly with blood, we anticipate that complement 
mediated destruction of xenogeneic cells would occur more readily under these 
conditions. This might not allow time for effective gene transfer into tumor cells. 

We appreciate your consideration of this study. As you stated, if these results were 
promising, we could discuss possibilities for in vivo experiments. 

Sincerely, 

Co//. c<f/J_ 

Charles J. Link Jr., M.D. 
Associate Director 
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Clinical Applicati ns Lab ratory 
STANDARD OPERATING PROCEDURE 



Title: Preparation of LTKOSN.1 Vector Producer Cells for. Administration to 
Patients 



SOP Number: 



Effective Date: 



Page 9 of 9 



FORM B 

Treatment Lot ID: LTKOSN.1 
Product Lot #: PL$2l 



Number of vials:. 
Date of Infusion: 



// 




I. 



Total Cell Number Calculations 



Step 
# 


Calculations 
(volumes in ml) 


Count 


Count 
2 


Count 
3 


Verified by: 


1 


Dilution Factor 










2 


Vol of Cell Suspension 




toOjui 


/00/f\ 




3 


Volume of Vital Dye 










4 


Total Vol of Cell Suspension 








yvS. 


5 


# Viable cells in 4 quadrants 


tat 


Sol 






6 


# Non-viable cells in 4 quads 


toO 


& , 






7 


Viable cells/ml = 
#viabIe:4xKx10 4 (K=dilution) 




1 £ 






8 


Average Viable cells/ml 






9 


Total # viable cells= 
(Step 8 x Step 4) 






10 


% Viability = # viable cells •*■ 
(# non-viable + # viable) 










11 


Average Viability 







Gram Stain Reading: 

A "pass" is no Gram positive or Gram negative colonies observed in 10 
microscopic fields (100 x oil). 



Results (circle one): ^PASS 
Reading performed by: f 



FAIL 




Clinical Applicati ns Lab rat ry 
STANDARD OPERATING PROCEDURE 



] 



Title: Preparation of LTKOSN.1 Vector Producer Cells for Administration to 
Patients 



I SOP Number 



[Effective Date: 



Page 9 of 9 



FORM B 

Treatment Lot ID: LTKOSN. 1 
Product Lot # : //, 2/^2,2 3 
Number of vials: 6 % 



Pip 22 



fr 





Gram Stain Reading: 

A "pass" is no Gram positive or Gram negative colonies observed in 10 
microscopic fields (100 x oil). 



FAIL 




Results (circle one): CPASS. 
Reading performed by: 



Title: 



Clinical Appli ati ns Laboratory 
STANDARD OPERATING PROCEDURE 

Preparation of LTKOSN.1 Vector Producer Ceils for Administration to 
pan nts 




FORM B 

Treatment Lot ID: LTKOSN. 1 
Product Lot # : ll,Z/jPP f Z 3 
Number of vials: £ # 
Date of Infusion: 



Pip 22 

coffer 



Total Cell Number Calculat ions 
Calculations 
(volumes in ml) 



PL *2$ 



Dilution Factor 
Vol of Cell Suspension 
Volume of Vital Dye 
Total Vol of Cell Suspension 

# Viable cells in 4 quadrants 

# Non-viable cells in 4 quads 

Viable cells/ml = 

# viable:4xKx1 0 4 (K=dilutfon) 



Average Viable cells /ml 
Total # viable cells= 

[Step 8 x Step 4 

% Viability = # viable cells -5- 
(# non-viable + # viable) 
Average Viabil 



£0 



Verified by: 



NT) | N$\ N'<f)\ y;5_ 



Gram Stain Reading: 

A "pass" is no Gram positive or Gram negative colonies observed in 10 
microscopic fields (100 x oil). 



Results (circle one): CPASS. 
Reading performed by: 



FAIL 





FORMB 

Treatment Lot ID: LTKOSN. 1 

Product Lot # : PbjZjekJ PL#23 < 
Number of vials iPUfZY^u faA. # 23 
Date of Infusion: 

Total Ceil Number Hair, .bH^., 
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J. 

Step 
# 
1 



3 

T 



II. 



Calculations 
(volumes in ml) 
uuution Factor 

voi oTUell Suspension 



^ount I Count J Count I Verified bf 
1 12 (3 ' 1 ' 

/0 I >0 I Y\S 




Volume of Vital Dye 
"lotal Vo l of Cell Suspension 

# Viable cells in 4 quadrants 

* Non-viabie cells in 4 quads 

J viable cells/ml = 
#viable:4xKx10 4 ( ^dilution! 
Average Viable cells/ml 
' 1 oral # viable cells= 

(Step 8 x Step 4) 

% Viability = # viable cells 
(# non-viable + # viable) 
I Average Viabiiit 

Gram Stain Reading: 

mic^pfcfe^oTx^r ^ ne9afiVe C0 '° nieS ° bS6,Ved in 10 
Results (circle one): CpASS*^ 
Reading performed by : ^ f 



^ 




FAIL 



Title: 



Clinical Applications Lab rat~ry* 
STANDARD O PERATING PROCEDURE 

EST ° f LTKOSN1 VectorP^ucerCete fcr AdnW^T 



SOP Number 



[ Effective Date: 



Page 9 of 9' 




FORM B 

Treatment Lot ID: LTKOSN. 1 
Product Lot # :_. PL#24cu,J pl#Zd 
Number of vials : Ptff 2^=32 l/ foA , pif 29 ~(0\sioJk 
Date of Infusion: P L ft? - (fkvetf 



I Total Cell Number Calculating 
Step | Calculations 
I* I (volumes in ml) 




Dilution Factor 
I Vol of Cell Suspension 



count J Count I Verified bv 
2 1 3 ' ' 



volume of vital Dye 

Total Vol of Cell Suspension 
1 * Viable cells in 4 quadrants 
I # Non-viable cells in 4 quads 



(0 



10 



25 



Gram Stain Reading: 

SiwwEJsr Gram ne9atve c ° tonfes *«- * 10 



Results (circle one): 



Reading performed by : s^i 




FAIL 



Titl 



Clinical Appl/cat/ons Lab ratonT 
-gjA NDARD OPE RATING PRQCEni ipc 

P^tionofLTKOSN^VcctorP^uc rC te forA dministration(0 



SOP Number 



FORMB 

Treatment Lot JD: LTKOSN. 1 
Product 

Number of vials 
Date of Infusion: 



Effective Date: 

PL41S 



miLouu: LTKOSN. 1 . a /, , 
QfvBls:. ^ ' /J^? 7- 



J- Total Cel l Number CataifaH nn. 

Step Calculations " 

i* I (volumes in mn 
1 ' UHution Factor 



vi<i&* *#er 

Verified by:~| "^S %q 



'Vol of Ce ll Suspension" 
Voiume of vital Dye 
i oiai vol of Cell Suspension 



10 



11 



| viawe cells/ml = 
#viable:4xKyiQ 4 {*=H»,. tinn) 

I Average Viable n^tjc/mT 
Total # viable cells* 
(Step 8 x Step 

% viability = # viable cells + " 

(* non-viable + # viable) 



n 

Gram Stain Reading- 
Si^^TO* Gram ne9at - <*-rved in 10 



Results (circle one): ( ^ASS^ 
Reading performed by:_ Pj&r 



FAIL 



e-r- C,ln,ca ' A PP'fcaflons Lab raHy — " — 

STANDARD OPERATING P ROCEDURF 

l^^^onofl^oSN.! VeCorProducer Ce«s forAdminisMon ,o 



[Effective Date: 

F0RMB PL4is 

Treatment Lot ID: LTKOSN.1 
Product Lot #: _ Il?j2,tj 3&3/ 
Number of vials :_ PL#&t 
Date of Infusion: 



Page 9 of 9 j 



4 r TOta> Ce<i Nun **r Calculation s 

Step Calculations 
I * (volumes in ml 
1 ' uiiutfon Factor 



^^^^ 

Verified by: J ^> 



voi or uell Suspension 
volume of Vital Dye 
i otal Vol of Cell Suspension 



11 



viable cells/ml = 
#viab(e:4xKxio 4 (K=diiutionl 
Average Viable cells/ml 
Total # viable cells= 

(Step 8 x Step 41 

% Viability = # viable cells" 
(# non-viable + # viable ) 
Average Viabilif 



count I Count I Count 
1 - 2 a 



Gram Stain Reading: 

S^^ra* Gram negatlve co,onies observed Jn 10 



Results (circle one): (^ gASS^ ) 
Reading performed by: 



FAIL 



Title: 



uiinicai Applications U b ratorv 

STANDARD OPERATING Pnnrnn( mp 



S?" ° f ^ TKOSN1 V6Ctor Pradu ^ Cells for Administration to 



[SOP Number 



f Effective Date: 



FORM B 

Treatment Lot ID: LTKOSN 1 

Date of Infusion: ^^^>f_y _ . lt&<t>ve&£ 



11 



rs Total Cell Nu mber Calcula tions 

Step j Calculations 
(volumes in mil 
Dilution Factor 

voi or u eii Suspension 

I Voiume of Vital Dye 

I olal Vol ot cell SuspeniioTT 

[ ^ Viaoie ce ils in ^quadrants' 

| # Non- viable cells in ^quads 

viaoiecejls/mla 
#viableffitorin 4 ik^i.*^ 
Average 1 Viable cell&/mi ~~ 

Total # viable cells- 
Step 8 x Step 4 

% Viability = # viable cells* 
(# non-viable + a viah ta 
Average Viabili 



Count 

loo 

ioO, 



T3 



Gram Stain Reading: 

™Kpfc n ^K^ orGram ne9a,iVB colon,es obse,ved in 10 



Results (circle one): (jPASS 
Reading performed by : /~l£-C- 



FAIL 



Titl 



_ T 'V"'*"" "HH«»;aiions Lab ratorv 
STANDARD O PERATING PROCEDURE 



[SOP Number 



' Effective Date: 



Page 9 of 9 

FORIWB 

Treatment Lot ID: LTKOSN1 ^ * 

Number of vials :_ Y& ^ . , ^ 

Date of Infusion: 



r-!: Total Cell Nu mber Calculati ons 

Step I Calculations 
* / (volumes In mn 
1 u/lutton Factor 

Vol of Cell Suspension 
I voiume of Vital Dye 
I ' orai vo l of cell Suspension 
| » vianie cells in ^.quadrants 
Non-viable cells in 4_quads 



Verified by: 



Gram Stain Reading: 

^^efds OoTx^O ° r ^ " e9afiVe C °' 0nleS 0bSe - d h 10 



pAss 



Results (circle one): 
Reading performed by : /^V^C* 



FAIL 



HGTRI 0101 - Ovarian Trial 



Final Report 



Polymerase Chain Reaction (PCR) Analysis for Gene Transfer of the 
Herpes Simplex-Thymidine Kinase (HStk) Gene 



Test Article ID : Patient number: i^tdi o\o\ - ^ \ 

Sample type: I 

Authorized Representative: Tatiana Seregina, Ph.D. 




CONCLUSION 



Patient number ftklTtx o icv.qqi was found to be negative for HStk gene 
transfer on days -i 3 ( "1 ( H | 15 of the protocol. 



lof4 



Human Gene Therapy Research Institute 



STUDY INFORMATION 

Test Article: 

Testing Facility: 



Schedule: 

Initiation Date: 
Completion Date: 

Research Associate: 

Archives: 

Positive Control: 



Peritoneal washes and/or tumor 
biopsies obtained on days: 
-1,3, 7, 14, 35 and-1, 14, 35, 
respectively. 

Testing Group of the 
Clinical Applications Laboratory, 
Human Gene Therapy Research 
Institute, 

1415 Woodland Avenue, 
Suite 218 

Des Moines, IA 50309 



Jeffrey McDermott 

All raw data, records, protocols, 
and a copy of the report will be 
maintained by the testing facility 
at the above address. 

1) Genomic DNA isolated from 
cell mixes containing LTKOSN.l 
andNIH3T3.nv. The range used 
will be 1:2000 (5x1 0" 4 ) and 
1:10,000 (1x10^) of LTKOSN.l 
to Nffl3T3.nv, respectively. 
Alternatively, genomic DNA 
isolated from cell mixes 
containing retrovirally 
transduced A375.HStk and 
A375.nv. The ranges will be 
similar as above. 

2) A know concentration of 
purified plasmid pLTKOSN.63, 
which contains the HStk gene. 



2 of 4 



3) Use PCR to amplify GAPDH 
as an internal control (see SOP # 
CAL.T021). 



Negative Control: 



1) A sample containing no DNA 
to ensure no contaminates are in 
the PCR reagents. 



2) Genomic DNA from 



NIH:OVCAR-3.nv cells, human 
adenocarcinoma ovarian cells. 



L OBJECTIVE 

The study objective is to determine whether gene transfer of the HStk gene in the 
patient's tissues occurred after the infusion of the retrovirus producing cells line, 
LTKOSN.l. 

II. PROCEDURES 

A. Sample Preparation 

A sample of the test article was prepared according to SOP # CAL.T01 8. 

B. Methods 

A sample of patient number vu-ctexoicv •. oo\ was PCR amplified for 
HStk gene according to CAL.T020. Additional screening involving 
Southern Blot Hybridization employed CAL.T022, CAL.T023, and 
CAL.T024. 

III. RESULTS 

1. The results of the PCR were recorded on Form PCR-B (a copy of the form is 
included). 

2. Patient number ^(-rrfcx cuox was found to be negative when tested for 
the presence of HStk using PCR amplification. 

IV. APPROVAL 

This study was performed in compliance with the principles of the U.S. FDA Good 
Laboratory Practice regulations (21 CFR 58). 




Date 



Research Associate 
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Human Gene Therapy Research Institute 



Form PCR-B. Results of Polymerase Chain Reaction for Herpes 
Simplex-Thymidin Kinas . 

RESEARCH ASSOCIATE: ,T^^W^ ^- 
PATIENT NUMBER: \\ ^(Lt n <ot 
DATE: 
RESULTS: 

PCR Amplification of GAPDH Gene Sequence 




PCR Amplification of Herpes Simplex-thymidine kinase Gene Sequence 



4 of 4 



Human Gene Therapy Research Institute 



Final Report 



Polymerase Chain Reaction (FCR) Analysis for 
Replication Competent Retrovirus (RCR). 



Test Article ID: 



Patient number: UGlftlO lo \ '001 



Authorized Representative: 



Tatiana Seregina, Ph.D. 



CONCLUSION 



Patient number t>\oi -soi was found to be negative when tested for 
the presence of RCR using PCR amplification. 
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Human Gene Therapy Research Institute 



STUDY INFORMATION 



Test Article: 



Testing Facility: 



Schedule: 



Initiation Date: 
Completion Date: 
Research Associate: 



Genomic DNA samples from 
whole blood drawn on days 
0,1,7,14,21, and 28. 

Testing Group of the 
Clinical Applications Laboratory, 
Human Gene Therapy Research 
Institute, 

1415 Woodland Avenue, 
Suite 218 

Des Moines, IA 50309 



Jeffrey McDermott 



Archives: All raw data, records, protocols, 

and a copy of the report will be 
maintained by the testing facility 
at the above address. 

Positive Control: 1) Genomic DNA isolated from 

cell mixes containing LTKOSN. 1 
andNIH3T3.nv. The range used 
will be 1:2000 (5x10^) and 
1:10,000 (lxlO" 4 ) of LTKOSN.l 
to NIH3T3.nv, respectively. 

2) A know concentration of 
purified plasmid pPAM3, which 
contains the MMLV env gene. 

3) Use PCR to amplify GAPDH 
as an internal control (see SOP # 
CAL.T021). 



2 of 4 



Human Gene Therapy Research Institute 



Negative Control: 



1) A sample containg no DNA 
to ensure no contaminates are in 
the PCR reagents. 



2) Genomic DNA from 
TALL.nv cells, human cytotoxic 
T-lymphocytes. 



I. OBJECTIVE 

The study objective is to determine whether replication competent retroviruses are 
present in the patient's peripheral blood cells (PBC) as determined by the 
amplification of the MMLV env gene through PCR. 

n. PROCEDURES 

A. Sample Preparation 

A sample of the test article was prepared according to SOP # CAL.T018. 

B. Methods 

A sample of Patient number o^o\i,oo\ was PCR amplified for MMLV 
env gene according to CAL.T019. Additional screening involving Slot 
Blot Hybridization employed CAL.T022, CAL.T023, and CAL.T024. 



III. RESULTS 

L The results of the PCR were recorded on Form PCR- A (a copy of the form is 
included). 

2. Patient number oum?&pv was found to be negative when tested for the 
presence of RCR using PCR amplification. 

IV. APPROVAL 



This study was performed in compliance with the principles of the U.S. FDA 
Good Laboratory Practice regulations (21 CFR 58). 



A.iU HT -==Ss==^ 

reyJP. McDermott Date 
Research Associate 




3 of 4 Human Gene Therapy Research Institute 



Form PCR-A. Results of Polymerase Chain Reaction for 
Replication Competent Retroviruses. 

RESEARCH ASSOCIATE: 4 Vfavy V, M C \\ s »A 
PATIENT NUMBER: UCW&T MOW 00 | 
DATE: 
RESULTS: 

PCR Amplification of GAPDH Gene Sequence 




PCR Amplification of MMLV Envelope Gene Sequence 



4 of 4 



Human Gene Therapy Research Institute 



HGTRI 0101 - Ovarian Trial 



Final Report 



Polymerase Chain Reaction (PCR) Analysis for Gene Transfer of the 
Herpes Simplex-Thymidine Kinase (HStk) Gene 



Test Article ID: 



Patient number: HfcfM Plot; coZ- 
Saraple type: 4u^qj- j^unW^ K ^o^\ 



Authorized Representative: 



Tatiana Seregina, Ph.D. 



CONCLUSION 



Patient number HfaTRloioi • ool. was found to be negative for HStk gene 
transfer on days -1^,1 ,H of the protocol. 



lof4 



Human Gene Therapy Research Institute 



STUDY INFORMATION 



Test Article: 
Testing Facility: 



Schedule: 

Initiation Date: 
Completion Date: 

Research Associate: 

Archives: 

Positive Control: 



Peritoneal washes and/or tumor 
biopsies obtained on days: 
-1,3, 7, 14, 35 and -1, 14,35, 
respectively. 

Testing Group of the 
Clinical Applications Laboratory, 
Human Gene Therapy Research 
Institute, 

1415 Woodland Avenue, 
Suite 218 

Des Moines, IA 50309 



Jeffrey McDermott 

All raw data, records, protocols, 
and a copy of the report will be 
maintained by the testing facility 
at the above address. 

1) Genomic DNA isolated from 
cell mixes containing LTKOSN.l 
andNIH3T3.nv. The range used 
will be 1:2000 (SxlO" 4 ) and 
1:10,000 (lxlO 4 ) of LTKOSN.l 
to NIH3T3.nv, respectively. 
Alternatively, genomic DNA 
isolated from cell mixes 
containing retrovirally 
transduced A375.HStk and 
A375.nv. The ranges will be 
similar as above. 

2) A know concentration of 
purified plasmid pLTKOSN.63, 
which contains the HStk gene. 



2 of 4 



3) Use PCR to amplify GAPDH 
as an internal control (see SOP # 
CAL.T021). 



Negative Control: 



1) A sample containing no DNA 
to ensure no contaminates are in 
the PCR reagents. 



2) Genomic DNA from 



NIH:OVCAR-3.nv cells, human 
adenocarcinoma ovarian cells. 



I. OBJECTIVE 

The study objective is to determine whether gene transfer of the HStk gene in the 
patient's tissues occurred after the infusion of the retrovirus producing cells line, 
LTKOSN.l. 

JL PROCEDURES 

A. Sample Preparation 

A sample of the test article was prepared according to SOP # CAL.T018. 

B. Methods 

A sample of patient number ttcJTCX oiqi • op "2- was PCR amplified for 
HStk gene according to CAL.T020. Additional screening involving 
Southern Blot Hybridization employed CAL.T022, CAL.T023, and 
CAL.T024. 

HI. RESULTS 

1. The results of the PCR were recorded on Form PCR-B (a copy of the form is 
included). 

2. Patient number HbiRX oioi -qpl was found to be negative when tested for 
the presence of HStk using PCR amplification. 

IV. APPROVAL 

This study was performed in compliance with the principles of the U.S. FDA Good 
Laboratory Practice regulations (21 CFR 58). 




Date * 



3 of 4 



Human Gene Therapy Research Institute 



Form PCR-B. Results of Polymerase Chain Reaction for Herpes 
SimpI x -Thymidine Kinase. 

RESEARCH ASSOCIATE: j-t^f^ K^x,' ^ 

PATIENT NUMBER: WUT^X o \o\ + ot>l- 

DATE: 

RESULTS: 

PCR Amplification of GAPDH Gene Sequence 




PCR Amplification of Herpes Simplex-thymidine kinase Gene Sequence 



4 of 4 



Human Gene Therapy Research Institute 



Final Report 



Polymerase Chain Reaction (PCR) Analysis for 
Replication Competent Retrovirus (RCR). 



Test Article ID: 



Patient number: M-TfRX Q\Q \ - o 02 - 



Authorized Representative: 



Tatiana Seregina, Ph.D. 



CONCLUSION 

Patient number <b\o\ • o°-i~ was found to be negative when tested for 
the presence of RCR using PCR amplification. 



1 of 4 



Human Gene Therapy Research Institute 



STUDY INFORMATION 



Test Article: 



Testing Facility: 



Schedule: 



Initiation Date: 



Completion Date: 
Research Associate: 



Genomic DNA samples from 
whole blood drawn on days 
0,1,7,14,21, and 28. 

Testing Group of the 
Clinical Applications Laboratory, 
Human Gene Therapy Research 
Institute, 

1415 Woodland Avenue, 
Suite 218 

Des Moines, IA 50309 



Jeffrey McDermott 



Archives: All raw data, records, protocols, 

and a copy of the report will be 
maintained by the testing facility 
at the above address. 



Positive Control: 1) Genomic DNA isolated from 

cell mixes containing LTKOSN. 1 
andNIH3T3.nv, The range used 
will be 1:2000 (5x1 (T 4 ) and 
1:10,000 (lxlO" 4 ) of LTKOSN.l 
to NIH3T3.nv, respectively. 



2) A know concentration of 
purified plasmid pPAM3, which 
contains the MMLV env gene. 

3) Use PCR to amplify GAPDH 
as an internal control (see SOP # 
CAL.T021). 
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Negative Control: 



1) A sample containg no DNA 
to ensure no contaminates are in 
the PGR reagents. 



2) Genomic DNA from 
TALL.nv cells, human cytotoxic 
T-lymphocytes. 



I. OBJECTIVE 

The study objective is to determine whether replication competent retroviruses are 
present in the patient's peripheral blood cells (PBC) as determined by the 
amplification of the MMLV env gene through PCR. 

II. PROCEDURES 

A. Sample Preparation 

A sample of the test article was prepared according to SOP # CAL.T018. 

B. Methods 

A sample of Patient number oioy.ooL was PCR amplified for MMLV 
env gene according to CAL.T019. Additional screening involving Slot 
Blot Hybridization employed CAL.T022, CAL.T023, and CAL.T024. 

III. RESULTS 

1. The results of the PCR were recorded on Form PCR-A (a copy of the form is 
included). 

2. Patient number n fo\ was found to be negative when tested for the 
presence of RCR using PCR amplification. 

IV. APPROVAL 

This study was performed in compliance with the principles of the U.S. FDA 
Good Laboratory Practice regulations (21 CFR 58). 




Date ' 



Research Associate 
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Form PCR-A. Results of Polymerase Chain R action for 
Replication Comp tent Retroviruses. 

RESEARCH ASSOCIATE: I&sW^, ^f4" 

PATIENT NUMBER: WnfcS. O01 Wl* 

DATE: 



RESULTS: 



PCR Amplification of GAPDH Gene Sequence 



ST '.Tit a w :=5S 




PCR Amplification of MMLV Envelope Gene Sequence 
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HGTRI 0101 - Ovarian Trial 
Final Report 



Polymerase Chain Reaction (PCR) Analysis for the Herpes Simplex- 
Thymidine Kinase (HStk) Gene Sequence in Peripheral Blood 

Lymphocytes (PBL'S) 



Test Article ID: Patient number: H^7~fil O/ oi. ' <?o v 

Sample type: 6e«ar,r c fifi"? Pfas 



Authorized Representative: Tatiana Seregina, Ph.D. 



CONCLUSION 



Patient number H kTHlo/o, : ao y was found to be negative for HStk gene sequence 
in PBL's on days O /V XT of the protocol. 
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STUDY INFORMATION 



Test Article: 



Testing Facility: 



Schedule: 



Initiation Date: 



Genomic DNA was isolated from 
PBL's. 

Testing Group of the 
Clinical Applications Laboratory, 
Human Gene Therapy Research 
Institute, 

1415 Woodland Avenue, 
Suite 218 

Des Moines, IA 50309 



Completion Date: 
Research Associate; 
Archives: 



Positive Control: 



Negative Control: 



All raw data, records, protocols, 
and a copy of the report will be 
maintained by the testing facility 
at the above address. 

1) Genomic DNA isolated from 
cell mixes containing A375.TKO 
andA375.nv. The range used 
willbelxHT 2 , lxl0~\ 1x1V 4 
andlxl0" 5 of A375TKO to 
A375.nv, respectively. 

2) A know concentration of 
purified plasmid pLTKOSN.63, 
which contains the HStk gene. 
3) Use PCR to amplify GAPDH 
as an internal control (see SOP # 
CAL.T021). 

1) A sample containing no DNA 
to ensure no contaminates are in 
the PCR reagents. 

2) Genomic DNA from A375.nv 
cells. 
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I. 



OBJECTIVE 



The study objective is to determine the presence of the HStk gene in the patient's 
PBL's after the infusion of the retrovirus producing cells line, LTKOSN. 1 . 

n. PROCEDURES 

A. Sample Preparation 

A sample of the test article was prepared according to SOP # CAL.T018. 

B. Methods 

A sample of patient number H&7~f(£o)(x:o& y was PCR amplified for 
HStk gene according to CAL.T020. Additional screening involving Slot 
Blot Hybridization employed CAL.T022, CAL.T023, and CAL.T024. 

m. RESULTS 

1. The results of the PCR were recorded on Form PCR-B (a copy of the form is 
included). 

2. Patient number HbfA-Eoto/- ^4vas found to be negative when tested for 
the presence of HStk using PCR amplification. 

IV. APPROVAL 

This study was performed in compliance with the principles of the U.S. FDA Good 
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Form PCR-B. Results of Polymerase Chain Reaction for Herpes 
Simplex-Thymidine Kinase. 

RESEARCH ASSOCIATE: 

PATIENT NUMBER: f-f6/~/l£ O/O/ .' 0 0 <J 

DATE: 

RESULTS: 

PCR Amplification of Herpes Simplex-thymidine kinase Gene Sequence 
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rnicioenyironment to one that is iinmunostimulatory and have broad 
implications as an anticancer chemoimmunotherapy. 

(o-49 J 

vE§oifi«^unplex virus thymidine kinase (HSV-TK) mu- 
rine vector producer cell (VPC) xenografts in women 
with recurrent ovarian cancer 

CJ Link, DW Moorman, J Levy, L Tennant, M Edleman, J McDer- 
mott, U Galili, and T Seregina 

Human Gene Therapy Research Institute, John Stoddard Cancer Center, 
Iowa Methodist Medical Center, Des Moines, Iowa, 
We are conducting a phase 1 trial of patients with recurrent ovarian 
cancer using the xenotransplantation of murine retroviral vector 
producer cells (VPCs J for in vivo transfer of the herpes simplex virus 
thymidine kinase (HSV-tk) gene. All patients entering the trial had 
recurrent or refractory epithelial ovarian or fallopian tube cancer and 
had failed prior therapy with paclitaxel and either cisplatin or carbo- 
platin. Patients received an intraperitoneal infusion of LTKOSN.l 
VPCs in doses from 50 X 10 6 to 7 X 10 9 cells (1 x 10* to 1 X 10 e 
cells/kg) followed 2 weeks later by ganciclovir (GCV) treatment After 
the xeno transplant, patients developed low grade fever and mild to 
moderate abdominal pain for 2-5 days. A VFC-specific DNA sequence 
(retroviral amphotropic env) could be detected by polymerase chain 
reaction at days 3 and/or 7 after infusion at the middle and highest 
dosage levels (0.1-1 x 10 s cells/kg). Viable VPCs were recovered on 
day 3 from one patient. VPCs were not detected by polymerase chain 
reaction in any patient after day 7, suggesting their rapid clearance 
from the peritoneal cavity. Tumors that were biopsied on day 14 prior 
to the adniinistration of GCV showed the presence of the HSV-tk 
gene. Four, of eight patients demonstrated some evidence of an 
antitumor response. No complete responses have been observed to 
date. Of note, one patient evaluated by laparoscopy prior to* GCV 
infusion demonstrated a significant resolution of malignant ascites. 
This observation implied a role for xenotransplant rejection in the 
observed antitumor response. We hypothesized that a major hyper- 
acute rejection antigen present on murine cells, a(l,3)ga!actosyl 
epitope (a-gal), might be responsible for the finding. Therefore, we 
measured the anti-a-gal Ab titer both before and after the xenotrans- 
plant. Patients infused with &0.1 x 10 8 cells/kg demonstrated a 
4-16-fold increase in anti-a-gal titer over the following 4 weeks. These 
data suggest that the process of xenotransplant rejection of murine 
VPCs may induce the immune destruction of human cancer. A phase 
II trial of LTKOSN.l VPCs for ovarian cancer is planned. 

O-50 

Mechanisms of action of the synergistic effects of inter- 
feron-* (IFN-a) and ganciclovir (GCV) on tumor cell 
killing in the herpes simplex virus thymidine kinase 
CHSV-TK) system 

Katharine A Whartenby, 1 James W Darnowski, 1 Scott M Freeman, 2 
and Paul Calabresi 1 

2 Brown University and Rhode Island Hospital, Providence, Rhode Island; 
and 2 Schering-Plough Corporation, Kenilworth, New Jersey. 
We have demonstrated that interferon-a (IFN-a) synergistically en- 
hances the ganciclovir (GCV) -mediated killing of human ovarian and 
prostate tumor cells genetically modified to express the herpes simplex 
virus thymidine kinase (HSV-TK) gene and the bystander killing of 
nearby unmodified tumor cells, both in vivo and in vitro. Studies to 
elucidate the mechanism of this activity are in progress. Initial studies 
assessed the effect of IFN-or on GCV incorporation into and clearance 
from cellular DNA and revealed' that exposing either modified or 
parent cells to IFN-or for 24 hours did not affect these metabolic 
parameters. Parallel studies to assess the effect of IFN-a and GCV 
exposure on DNA repair also revealed that DNA repair processes in 
this model are not affected. However, the addition of GCV increased 
the percentage of cells in S phase, and the combination with IFN-a 
significandy enhanced the increase. We have recently isolated total 



cellular polymerases from HSV-TX* cells and observed that both 
IFN-a and GCV combine to dramatically inhibit polymerase activiry- 
this result is consistent with the ability of these agents to delav 
progression through S phase. 

Assessment of the effect of exposure to IFN-a and/or GCV on cellular 
metabolism are in progress. Preliminary studies have revealed that 
intracellular concentrations of NAD + were decreased following treat- 
ment with the two agents, suggesting that energy : dependent processes 
■ have been disrupted. Studies are ongoing to evaluate effects of IFN-a 
and GCV on concentrations of other intracellular nucleotide pools. 
Supported by the TJ Martell Foundation and Rhode Island Hospital. 
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Development of targeted cytokine/suicide gene therapy 
for naturally occurring canine malignapt tumors: A 
model for human cancer therapy? 

DJ Argyle, L Nasir, C McGillivery, L Nicolson, and DE Onions 
Molecular Therapeutics Unit, University of Glasgow Veterinary School, 
Glasgow, United Kingdom. 

Naturally occurring cancer in the dog is of major significance in terms 
of animal health and welfare and, after correcting for lifespan, the 
canine population has the highest rate of malignant tumors among 
domestic species. The aim of this project is to develop targeted 
"suicide" and cytokine gene therapy for the treatment of neoplastic 
disease-in the dog and to use this as a model for human cancer therapy. 
Tumor l>pes and Targeting: Two tumors of particular interest to this 
group are canine malignant melanoma and canine osteosarcoma. To 
evaluate melanoma-specific expression, a plasmid-based reporter con- 
struct containing the CAT gene under the control of a human 
tyrosinase promoter (kindly provided by Dr. R. Vile, Imperial Cancer 
Research Fund, Hammersmith Hospital, London, U.K.) was used to 
transfect a variety of canine cell lines including a canine melanoma cell 
line. CAT levels were negligible in cell lines other than canine 
melanoma cells, suggesting that the human promoter is active in these 
cells and that expression is specific. 

Using a combination of immunohistochemistry and DNA-sequencing 
techniques, we have demonstrated that p53 overexpression occurs in 
-60% of osteosarcoma cases; a number of mutations associated with 
this tumor suppressor gene have been identified. Therefore, a targeted 
approach to osteosarcoma therapy could exploit p53 overexpression, 
and we are currently investigating potential strategies. 
Pytokine Systems: Interleukin (IL)-12 and EL-18 are potent inducers 
of cell-mediated immunity and may act synergistically to promote an 
antitumorigenic immune response. We have cloned canine-specific 
IL-18 and IL-12 by reverse transcriptase polymerase chain reaction of 
RNA isolated from canine alveolar macrophages. Expression con- 
structs have been generated, and the production of biologically active 
protein was confirmed in tissue culture using standard bioassays. 
Conclusion: The aim of this project is to develop a gene-based therapy 
that combines tumor cell-specific killing with the promotion of antitu- 
mor immunity for maximal effect against tumor mass and raicrometas- 
tases. We have established that melanoma-specific expression can be 
achieved in tissue culture and have cloned the canine cytokines IL-18 
and IM2. The next stage is to construct a targeted vector expressing 
a suicide gene from a melanoma-specific promoter, the effects of which 
may be enhanced by the coexpression of IL-12 and IMS. Investigation 
of the in vitro and in vivo effects of this vector will represent a 
significant advance in targeted cancer gene therapy in the dog and- 
could facilitate the development of novel therapies in human oncology. 
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Evaluation of plasmid pGLl-TNF-a in combination 
with radiation in a malignant brain tumor model 

J Li, MA Andres, I Fodor, GA Nelson, JM Slater, and DS Gridley 
Departments of Microbiology and Molecular Genetics and Radiation 
Medicine, Rad'uiuon Biology Program, Loma Undo University and 
Medical Center, Loma Linda, California. 
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